DOPRI5
I went through the code for dopri5 which basically computes the numerical solution of a system of first order ordinary differential equations. To explore more about dopri5 I picked up the example of  “Arenstorff Orbit”-A standard test problem for non-stiff solvers (http://code.ascend4.org/ascend/trunk/models/test/dopri5/aren.a4c?view=markup)  .
It is a closed trajectory problem for 3 body problem, two of mass amu and (1-amu) and a third body of negligible mass, moving in the same plane.
[bookmark: _GoBack]I got a good understanding of the dopri5 code but I couldn’t get the code of the Lsode..
Study of Integrator.c code:
I tried to explore the integrator folder under the branch ascend. Out of my little understanding of the subject whatever I could understand about the topic is as follows:

OBJECTIVE:
To provide a non-GUI specific api and to have design approach that subdivides a system into smaller parts called modules or skids, that can be independently created and then used for multiple integration engines.
The steps involved are:
1. Instantiation and Destruction:
Create a new Integrator system and assign a slv-system-t to it.
2. Utility Function:
To retrieve pointers to the symbols we will be looking for in the instance hierarchy.
3. Integrator engine:
It should be called whenever a simulation is destroyed.
4. Parameter:
Reset the parameters in this Integration System to the default ones for the integrator.
5. Analysis:
Provide two modes in time from order to provide analysis suitable for solution of both ODEs and DAEs.
6. Console Debug:
Analyze the ODE structure.
7. Classification of variables:
Filter for recognition of solver-var and only non-fixed variables are accepted.
8. Running the Solver:
Make the call to the actual integrator selected for the range of time values specified. 
9. Handling the list of time steps:
Getter-and-setter functions are used to get the various attributes of sample values.
10. Get/Set value of the independent variable:
Retrieve the value of the independent variable in ASCEND.
11. Passing Differential variables and their derivatives to/from the solver:
Retrieve the current values of the derivatives of the y-variables and stick them in the array that the integrator will use.
12. Update the values of variables:
Take the values of the differential variables from the array that the integrator uses, and use them to update the values of the corresponding variables in ASCEND.
13. Send values to the solver:
Send the values of the derivatives of the ‘y’ variables to the solver. Allocate space for an array if necessary.
14. Retrieve the values:
Retrieve the values of ‘ode-atol’ of each of y-variables, for use in setting absolute error tolerances for the integrator.
15. Retrieving Observation data:
This function takes the inst in the solver and returns the vector of observation variables that are located in the submodel d.obs array.
16. Building an analytic jacobian:
To create a unique list of relations that explicitly contain the variables in the given input list.
17. Output handling to the GUI/interface:
Decode status codes from the integrator, and output them via FPRINTF.
